Characterization of the cell-mediated cytotoxic responses of isogeneic ginbuna crucian carp induced by oral immunisation with hapten-modified cellular antigens.
A better understanding of the immune responses in fish elicited by oral immunisation is of importance for the development of new and effective oral vaccines for cultured fish. In the present study, we characterized specific cell-mediated cytotoxic responses in isogeneic ginbuna crucian carp (Carassius auratus langsdorfii) following oral immunisation with cellular antigens. Trinitrophenyl- (TNP) or dinitrophenyl- (DNP) modified syngeneic and allogeneic cells were used for studying the fine specificity and genetic restriction of orally-induced cytotoxic cells. Hapten-specific cytotoxic responses were detected in peripheral blood leukocytes (PBLs) of fish orally immunised with haptenated syngeneic cells. PBLs from orally immunised fish had cytolytic activity for haptenated syngeneic cells, but they showed little reactivity against both haptenated and unmodified allogeneic targets. Similarly, oral immunisation of fish with hapten-modified allogeneic cells did not induce hapten-specific cytotoxic cells which can lyse haptenated syngeneic targets. Although ginbuna crucian carp possess spontaneous cytotoxic cells that are capable of killing mammalian tumour cells, cold target inhibition studies suggested that such spontaneous cytotoxic cells were not involved in the killing of haptenated syngeneic targets. Oral immunisation of fish with haptenated syngeneic cells also induced hapten-specific cytotoxic memory responses. Oral administration of haptenated fixed cells also effectively induced hapten-specific cytotoxic cells in the treated fish. These findings suggest that oral immunisation with antigens can elicit antigen-specific cytotoxic cells that are capable of recognizing antigens in an MHC-restricted manner. In addition, our results provide indirect evidence that fish possess a mechanism for taking up exogenous non-replicating antigens from the alimentary tract and generating antigen-specific cytotoxic cells.